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ABSTRACT 

PURPOSE: To provide a low resistivity and to facilitate handling by making 
Mo and/or W the major component and by adding an element selected from Ar, 
Ki and Xe. 

CONSTITUTION: A gate electrode 1 formed on a glass board 10(sub 1) is made 
to have Mo and/or W as major component, and the ratio of the lattice 
constant of the material of the gate electrode 1 to the lattice constant of 
the material in bulk condition is be within plus or minus 3%. An element 
selected from Ar, Kr and Xe is added to the metal of the major component. 
In such case, Ar is set at 0.0003 atom %-5 atom %, Kr is set at 0.0003 atom 
%-3 atom % and Xe is set at 0.0003 atom % to 3 atom %. The content of the 
major component, Mo and/or W, is preferably 10 atom %-95 atom %. Thus, a 
low resistivity is obtained and handling is facilitated. 
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2 5-5 0* ©®HlCl--5^£^ff^UH. 

[0 0 4 1] *l»T. C©y-h1S«±;c. Si 02*5 
.fctfS i Nx©»lte*>£&*f&8Mg7.' a-S i : H 
*^$&**MS#lf 4. SiNxi5>WWh7/?-i 

[0 0 4 2] ±E<*J*±*Ctt, A 1 SfciSMo 

-W^&TflfMSftfcKU-f >«S3 a*J:lfV-Xl 
S3 b^JgfiESnT^S. B6 4"3 0 a. 30bttnS 

T. C©£5KLTTFT 1 7#*gj$£ftT:Bi9. d© 
TFT1 7©7-XSffi3 biCti. ii^ftlS 6 OTSfc;* 
ftins. C©J:3(CUT«SK«illl&SS2 1 tffSfift 
£ttT^£. ®simS6©«»Sf<tLT(i. I TO 

[0 0 4 3] *tft«ffi2 Ott, «7XltSl 0 2 
7-7-<;i/^-8fc c tD:Mo-W&^^e/ , j:5-7i7 y ? . 
VhU^X9Sr^L. *©±tc I TO*^«t%Wl«I* 
Si 1 &Mf£TZZt\Z<kDmi$.£flT^Z>, IMHSl, 
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Sg»)[H]&»£ 2 1 i5«fctf*fr[RjSffi 2 0 £0 9 KjRTJ: 5 
[0 0 4 4] #^Xg&l 0 [ ±ttt. -SCM 

»»ts*iTv»a. iiosaMMHrtt, »«rs«fc5i:x 

-f 7f>mtlTTFTl 7*t»*SnTiO, * 

[0045] ±c*dt*wr*asa*8B»aKToj: 

fi*S*fUc*^TE»tt*a«. BB*9cS!KfcO, ilS 

5. flAtf, /Vyn^CDr-'f (VGA) T 

tt, EJKWM 80X (640X3) 0* JiiKAVn 
/fflf^X^H (X G A) T*4, E»*<7 6 0 X (1 
0 2 4X 3) T££o £0«£©E«i£Sifr4, 

^wm^mo^mctcomcRiz^Dikfeznzo mm 
tf-ksutrzt* E«*s«<a*fc»*iRWicR**«* 

ITCR^OiS, *fc, BMk«<it;t*&. C 
(C = C 0 X n , C 0 :*ffiB*0fi* n :BXft) 

[0 0 4 6] jMfOBfcTtt, »ft 1 0<>f^7A^ 
J:0BBlKXT©«*<DKfHC*^Ttt* VGAJ4 4 
0/iQ'cm, S VGA&2 5 4 0/iQ • cmETF, X 
GAtt2 0 (z Q • cmHT^IBfttWfiTJS. 

V G A<D&mttn\Z\t* I6fii***4 0/zQ • cm 

**; XGATH Mo-Ta*Crt«ffl«:tJ»«T 

Q ■ c mK7t 65 K r $f OIISKIM o - W^SffiT 
:^)J:^6VGA, XGA««-cai«liMBI6iKa 
*^B£Bftr*;:i#PllBfc&<5. 
[0 0 4 7] **B«fc*5V4Ttt, Mo-W^ 

S:ffl^T*BELfc7KUXj»tt, CF 4 £0 2 i©jg'& 
«X*ffiWCDE (Chemical Dry Etching) ti:0x 

IC, Mo^«fcWJ:i3fciS<T i iObfi^KftiBTcf: 



ffie#T**fl:JB*£A/£7;i'* Ulyft>h (p H 

7-13) £JBHfc£xy hXy^>^fC«kO. 

h C*ftS:4 **>c:<fcfc<. r-^-iaX^Sg-Twi:^ 

[0 0 4 8] Lt^T. J;fttf* Mo-W 

&7KW*E«ttfi^«M63KU tft^^L, COE«g 
l^!CJ:5y--h/x;^<Oilffi»4*ri^ttt3a:<, Br 

[0 0 4 9] Sfc, Mo-W^HH4t— /t-JnXT* 
St». uCDtrW*»^T»rtUfc7Hl/XE«±Cj« 

»if*E«:ia<««T5Ct^T*5o r-/1-x 
y^>^£^ICtr£fca£>lCS i 0 2 <7)7>^-a-h 

[0 0 5 0] Lfc#oT. £^ffi«£*K»{LLfc«£ 

*n?rBitt*. fefc, *B*©7^*7U-fTfc<T 
fe. 7^L/XEB©fiSt*d«<E<a:*tEj»«*«<T 

BP**±tf*;i£;FT**R*fcfc*. 
[0 0 5 1 ] *&, ±£tt£&*r«tt^*&|lT 
[4. 7 K 1 3*5«ktfx-iMt«/ty K 1 

6 b±aufcy- httliHI-OMo-W'fr^tJ;?}® 
fltSnT^SOT. COG (Chip On Glass ) 

[0 0 5 2] SSlI, Mo-W&4ttg»$^fil,^ 
%Zt\Z£0, B««^BT<0^fflA^(7)3t©ESt*ft 

[0 0 5 3] $itC. Hi 1 (C^Tct^i^ Mo-WS 
ft^BXAtttt. W^$^2 0%-9 5%, *f£L< 
14 2 5 %~9 0%T#^iCSnT4o0, W*«ffi«fi-C0 
I T0Xy^>MC#T5Xy^>^U-h#M 0 n 
m/mi n£TFT*r), BWIBlftKCDX'y^^ > KT* 

*BHFfcj9i/r±<xy*>y4jftr, ah 

y**>h(CWLTttXy?->4f hj&«3 0 -4 0 0 
nm/m i nJKTT*^Zt. . W**5 0%R.L<7)Jg 
^«Cfc^TJ4, §X?^t > hfcMLT£<«$ttftl,> 

Mo-W*fttS^5tft, aaiSDX^nJftgch^O, /t 
V^^fflOf^^/K (VGA) (E»**4 8 0 x 
(6 4 0 X 3) ) , lft/V;n>f©T^X7K (X 
GA) (W7 6 0X (1 0 2 4X 3) ) W<7)tfi*#|ffl 

[0 0 5 4] ^^c, Mo-Wti£t«^OAr0. 



*-)mmzm ^sbh f kwi-sm o - w^a^sis 

*Wim**hl£&7)V**)X.«J**>V (pH7~ 
9) Sfflif^^tlCfcOv l/'>7 hOfemULlZXy?- 

i-Cfc«nfcBKtt**rci:*«^t>t. Ti 
©ttC, Ta, Nb> Cr> Zr, Hf£5gC^%@g 

[0 0 5 5] fcfc, *Hffi«^*3^Ttt. flft^SH^ 
b 3 0 0t> A'9-^SglT^3-2 0kW, /J\g 
8iTlil-4kW, EMO. 3-1. 2Pa, tg 

mmm&4~ i o cm^iR^dURftfrT^Affajitt 

[0 0 5 6] *!6tt«k:*5it*E»lci5^T. T* (S 

5 0HT%^T<7)Mo-W&^^)^t^^^A7^ , J> 
CF 4 +0 2 vm&XZTyyXvMxtZZt 

* (n> a*s om z ?-%jLr)£<$£tiz>t&m\ztmm 

[0 0 5 7] **Jfi#lC*^T, £J6«l£Jl&*£tt 

SSiCOUT, TFT*ckl«P»ea»»0»dt*J:tf 
*OyD-feX***ttttWrS. ^7Xlffil 0 i ±11 
te> SS100 nm^giS iJgiO 4#»fiES*lT 
£9, ^©±JcttWS 1 0 0 nm^y- h&ftM 1 0 7 
3 *«»rtanr^4. SSIC, ^-C0±tC^ Ar£0. 



(7) f*M¥08-l 53722 

0 2#»rit**lT^*. C©Mo-T i ftftttT i * 1 
[0 0 5 8] COy- htS 1 0 2 olZlTB 

g«fig£l 5 CC, JdUR/*7-£2 kW, Mm 
£5. 5 cmK^ft-FttRSU A r #7J£0. 6Pa 

/Vy^iJ >y£7rK 1 OJK^&ODT i £^tMoT i 
&^^^/7XM 1 0 ( ±C««;*i*T/9S 3 0 0 nm 
OM'oT i S&m&Bf&Ltz* &*. CWB^A 

H»U>3. 14t/^hD-AT^)9f: 5 :cDMo 
T i ££H<&ffi8t¥tt, 2 5 u Q • c mt*»i:lBBt 

[0 0 5 9] ±£#Mt±fctt, y-*/Hl/<f >»n + 
*<SSS LSI 0 3 a, 10 3bjWB***l, »tt0£ 

ens ifittii0 4tf«jsshT^. :n«> 

htf 1 0 2*vx*fcLTU>* K-X* 1 x 1 0 16 
cm-ZritXTZCtiZ^OttfSiTZZttfTZZ. £ 
biC. *(0±{ctt> IRCVDlCiOS 2 3 0 0 nmCDIi 
F B TO«1 0 7 | tf^fiESttT^*. 
[0 0 6 0] iB*««lCtt, I TO£ii£ 1 0 0 nmT 

S2 0 6tf*»J*3ttT^a. SSfc, 3>*£hg|H3«fc 
tfy-h»©JilBIEU«H (S iOx) 10 7! fctt,-* 

r^^Mo~W£#£it&L<T/?2 3 0 0 nmCOMo 
-W&ftBt»*bT/^-->ifr*ctlcJ:0, ft 

[GO 6 1] ^<Dtn^m%\tyK(D£?iZ 
ST, ^7X$S1 0[ S/hffl0#*aw>D-FD.y0 

£1 5 Or. dW/^9-«3 kW. «inE«£5cm 
U ArtfXEO. SPa^lS^J: 

SrffK 6 OKf %0W£^WP£3 0 0 nmCDMo- 

% t ft o , w * *ib £ b«« u * 3 . 

fitt*tt. 1 3mQ - cmtj&Hzf&ffltUtWU&tiX 
[0 0 6 2] TFTfIlgt±iC«, ^XTCVDCJzO 

Nxll 0 7 2 ^K^ntl^o COcfcoJCLT^ffl 
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eWSlKSffi 1 1 O^fllfiScStlT^S. 
[0 0 6 3] ±E#fi££ ; Tf £&IIKK>®i&S«l 1 0 

(cm omoMM&&mw) ?)i&miz»&gtf$> 

o -W^Srffl tactic J: 0, ADT^JU^gt 
(3Sffi«3) *3BS6fif|t*UT. SS*« 1 £ftfc*JSltt 
4. 014(4. «?S(5lSE8«fieffli>fcSSii 
CO^SffiSilHlKStStt, ?r*Jkk©n + #*Jt->'J 

-^sa»t^-iB©E*c«fco»«snT^a. -©& 

[0 0 6 4] ^7Xlfil0i ±lcHJg01Tffi 

J8LfcE*fcJBT**Mo-WTy-l»*«l I2i 
i, C s8E*Sl 1 2 2 fcRWr Mo-W 

*feig$i 1 1 7 3 . #ARS i 114. n + JI4K 

S ill 1 5 a, 115b SrJg&fBfigU 
TZ>. ±EE*S&BTy-X«ffil 16a, F 

U*f>9Ml 1 6 b£IMi$l::ffMT£. *^T\ *-©± 
lcltftl*l 1 7| fcJ&flEU Hl"f>iiH6bi:i: 
u>$>? bfr-^ZMtiib, $blc. a^ffl^icii^ 
S2 1 6 S^iST •£>. &i5. CCDK^m®2 16iCs 

efti 1 2 2 we»«ie**»»i«s*v*. 
[0065] ±e*dt&wr4fl[AEniBiKSfi 1 1 o 

©2WW<ti£>nfc. Tttt) -6. SitlSC*3^TCDE 

rxyf-y?T'£, £fc. Mo. w©&{fc«©tetfia<{£ 

^fc*. t TOf4&ff&3>*2' hSr#4Ci:#-e€r-5 
©T\ A'lJT^^JV^SitU/i^ofc. 

[0 0 6 6] ;:t, ±aufc3lJ6«i~s»«3{c* 

TTtifcV*. «*K, l/T. ^fcSHS i. # 

HHS i CB&r. IlOfflBOftlSftS i *«HTt»J: 
U. £fc. CdSe, S i Ge^©ft£#l¥##&ffiffl 

flJNrlfi&rSfcM. «t»OI*«v»TfcJ:v\ Sb 

n5t)CDT(±^<. HJSfllCh^vX^ftbO 



[0 0 6 7] ^ 6tC ±ESd6«fc*tiTflJl»&nTH 

fijt©ffi&5^IC«t4 2l^±©«Sii, WAtfSBM 

£ 4 &£frb & 481 £ M o - W£&# b & *R co ± 

[0 0 6 8) ±E«lfi«lw*S^TttWLfeffli£(0 
M o -W££J!g©*®lC, T&frSM o -Wfr#J»©± 
HicTa. Ta-N. Ta-Mo. Ta-Nb, Ta- 
W. Ta-Nb-N. Ta-Mo-N. Ta-W-N& 
££/t&4Cnb©££^©£/S£18IIl<T. WBEtt*l6l 
±2-B-Tfc«t^. £bfc. ii^©Mo-W€rife)fi0Tl 
tCAl. Cu. Au»*»6ft4K*«WT«tteaftC 

[0 0 6 9] *»W»4±«Lfc#3WS«fclSS* 
ttSt>©Tt4fc<. -E-©gg£&JttLftnigHT. 

(3SJ6W4) HlStt. Ar. Kr£0. 2HT%^ 
UcMoW^MSDRAMOMOS h 5>v>X£l;:3S 

[0 0 7 0] £©DRAM©*#fW«ii!itt<*:©J:5«::& 
4. B«P4 1 ttS i OtfttASttS*?. WttiiSMttM 
1 llti. 3 n * AMR4 5 a, 4 5b 

tfw&stiT^z. *e&£«4 i±\z\t. locos 

*ft->'J3>R4 7 3 «3ntt>S. *fc. LOG 
0SK{t^'J3>K4 7 3 ±Ctt. MoWM* u j&5 

f- h«^4 2 nru*. 

[0 0 7 1] COMoW^M«*©J:-5l:L-T^hET 
-5. ST. *«*«*4 1ft/M!c0tt*aon-|«O7 
i7iC©X/t-y^'J>^gHrtlc«BU, jSJg?J!U©*&i& 
S^lSOt:. daa^7-€:2kW. «SRHSNt&5. 
5 cmK-^n-en&SeU Ar^XffO. 3Pa. Kr 
^XEO. 5 P aro^B^+tCii^TMoVV^&^-T 
7 hSrffi^TX/l-y^iJ >y€ffU. 3 56?:-f %©W$r 
^tJffS 3 0 0 nm©MoW&^Jl^htLfc. f»T"S 
Scl4A*Jl/^^<ii:a[S^L-Vi3. 16*>^X h □ — A 
T*ofc. C©MoW-&&je©ffiJft^tt, 1 But)' c 

[0 0 7 2] y-hmS4 2±iC(4, >U3>S(tBl4 
OA^ffcSttTfcO. -5-©±(Ctt. 7^-^KKftM4 
7! **»J«Snr^*. 7-f-JH«»{k«4 7 , cts, 
n+fS®4 5a, 4 5 b CSTSn h*-/!-!)</K 

FI/-f/IS4 6a, 4 6b*WSntl>5. 
[0 0 7 3] DRAMtC&^Tia. Y-h?6(*4 

2B^eas i*MoS i2 S«-/'Jt-f FTF-i.^n 
1 ~5 Q/Dty— hf&&&& < D R A M O "7 - 
H»W©E«WtLT^^fc.Ji^/^l'XSi!l^!!!|^t: 
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A rM©MoW^W-htl4 2&J:tf7- K« 
(BwtfT) 0. 3Q/D<tlflrgg{£ 

JSSMfc-T* MoW**ttlMMt. 

h'»»«)E«l::ai/T43 9, MttCfinfcDRAMt 
feteTZZttiPVtZ. ZZT\Z. 6E*8^t/^y HI 

[0 0 7 4] #*U]0*«E«SfittDRAMl: 

iB*t>©TJ*&:<. as i cffflMLs i icfea^-r 

^ U gfi <h LTO S R A MK % jtfflTS C <hrt<T£ 5. 

WT/W-sfH 5 -, WAtfGTO (y-b*->*7-y"f 
>JX*) . I GBT (-f>yal'-ff Ky-hW* 
-5h5>S>X*) . th-f yx^lfflir'-HS. ¥# 

[0 0 7 5] 

frtU 0. 0 0 0 3H^-%~5JS J ?%©Ar, 0. 0 
0 0 3Hi L %~3Si ; ?%C5K r. *«k^0. 0 0 0 3£C 
-P % ~ 3 % © X e A>6 & -5 Sf =t 0 gKftfcS&JbQTC* 

[0 0 7 6] «fc. *%won®wim£mz> fiy*s 
1 sn-rfc a. wffieffiE«n*^a 

[01] iC*. «ft**<fc^K«*m*t. BM4"©Ar 



[03] J£M$£Mo©^WS£©B&£^-f4$tt0. 
[04] X«C±DHSStX«:»lF5E»iMo«)^a 

[0 6] ?£tti£i#XE£©f^£ST#tt0. 
[0 7] ®E*t««/t7-iOfW*SStWta. 
[0 8] ^E*t*XEt©H»SSr4*itH. 
[09] 01 O©IX-IX^lCj95»f®0. 
[010] *56WO«SE*tf»*ffiv»/i:«fl*S«B 

[011] MoW£&©l^>^U- hiW^W^i; 
©$&£*?-#tt0o 
[012] MoT i ^©X-y5 1 >^L'- hiW^ff^ 

<t©w^*^-r#i40. 

[013] *56WO«*i»«»*«^fc*ft«**K 
©SKfiK»iEIKSa©te©W £^"f ®r®0. 
[014] *%^©«SE«tt«s|.$ffl^fcffiSS*ga 

©Kae»iHis*ffi©<i©^J sr^-rwsB 0. 

[01 5] *«W©««E»»»*fflV>fc¥#fc«B0 

is]S8a«£*-r8?ffi0. 
[&^©1KW] 

l-7KkXig!. 2-flMHS, 3, 3 0, 4 6, 1 0 

6,11 6-V-*- HWf>«&. 4 

5. 19-feftM. 6 7-lftlBW. 8-* 

7-7^*-, io-«7xs«. 1 1 -tmm&. 

1 13-7FWS8/V-/K. 14-3> 

-7HUX**. 16 
1 8-777i77h'J^X, 2 0- 
1 O-fliMBffllBlKSC. 4 0-y 

-aaiMia. 42, 102, 11 

4 5-n+ ffitt. 4 7-7-f-;l/K 



h*-;k 1 5 
1 7— TFT, 9, 
W(6]S«. 2 1,1 
'J 3 >gfcK. 4 1 

2 1 -Y-hmm. 



m<t&> 103,1 0 4-*eas s . 1 0 7 1 . 11 
7 3 •••■mum. 1 0 7 3 -y-hsfti, 1 1 2 2 

-CsEfi. 1 1 4-#ft*S i ffittH. 115-n + 
#SKSil. 2 0 6, 2l6-ffii3&£ffi. 



1] 



[0 2] 



KX-r 




\ tt£»<MOcnn) 

\^ L--— 



0.2 0.4 OjS 0.8 I 
Ar<«*%> 



20- 

■a A *» 1 r\ . 



»** C^fl em) 




, «*> (rK? 9 dyn»/cm 2 ) 



O.I 02. 
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(51) Int. CI. 6 

H0 1L 21/285 
29/786 



3 0 1 R 

9056 -4M 



F I 



H 0 1 L 29/78 



6 17 M 



(72)£9m mm ss 

ftmmmfcTtim^&wimTwm®. ft 



(72)%bj# ra &?t 

ff^jii^^^fiS^Kifa^Brsasife ft 

<72) 36W# 1W ttf 



